
,,
/’

,,
,..

.

$aa IMESim9

,.. ,.
,., . .

IicADx-w iiiwddf

Pit- Rlmxu

April l,39sfJ dwaalbr31,195i

BEST COPY AVAILABLE US DOE ARCHIVES
326 U.S. ATOMIC ENERGY

COMMISSION

RG i)OL-IiIITOFIAiV (Dg M

Collection ii 32

Box 33sq

Folder * 3

Uawngton, Deco
b mpdm - A.1$.C. Ama I@% (ltfioa

Mrkaley, Calif.
2 copies - File - Radiologhal Labciratory

Mu Franoimo, Cd.if.

.. .

.-

4?4



,/ ‘ ‘
/’:

Il?imi%

SiBiwmmmalauln . ..’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..e..”...”.” 2

9mm2c ●,*o**o*.o.. a**@o.@******** *”Q*””””*”””””*** 3

sm?mu ●**,.*******.**.******.*.******.*.**”****”’”*”” U

Mma@maMIa *.*.**..s.**.*@.********...**..****"***""**."" a

Hmlrm

?m&4xK

$Szm31

SEfmm

#4*e*e9**00*4*** ● ****8+**.****** ● *e****e****m***** P

● o*o***O*bo*w*Q* ● b***e*******m*** ● ******W******** ● 37



.

mMlszzmm mat?

JMa2”tS* $3%-, Me

w D. Mam8, Ph*R*

&mmmmATIvE Sxmal

Iulmmnm SEmut

S.K&im SEcz’xca

Unmw Sscms

>.Y
—.—...—&,G&mm



RAmacmc&L LuaRumx

Smww OF Stm$ Am PwRl%m

its Mstorfcal Ciev’elopaent. m O&l@ml auk 8* tb w$w9r84*y d’ W--

oxmiaSdwtl of Med,ioheme a8t&ti,tk0gf8et8 ~ m tk~.,,

of pstientillby totalbot&irm$li@*Tb8e.m S$!=te#-a 4i@-&ag,~,.~!.,.

,., . . . , .“. ..
llwqmemiwaeezpancledinuu t&4a83admt&RwHta8tarqy8 a*e

5,

vwkowly inje8tadmdiophoerpiwms+R,J14e4ii#& *’ ~ ~.. . . .,
the diaietilueefulneasof ra4UAM9 lM MM8$9A - “-’n 19k7,M&E’oM-

of tiveatigatingthe ~iaal @mM@@rmie4, b!hmgifwx &’fe@t9u, -+4
,.

Ounhil UmBfulnem of Emltlmulim ymzt md’iM?iw m - UIEU* thee@

variow aotivlthe have‘2aerA@!owp& * t$t308~ 8am8uh8t~

tr@ng to daterminebetter tb @f* of rfdietime on the hlmd of pmt$ante~

~“-$MXXiLS . ..LL

Roberts. Stoae,X@., M- -
.;

,., ,
TheFWiol.o,gical &abm’atoq ?3uilCung, UMeh W&iMu% 4 odimot.

through the Radlati,onLaboratory,wua finally~ by @w Un$rersityOB
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-s ~~-
was started very short~ thereafter.@’dSrSWO~ plaoedat mm fur 8UOh

SqUi{mMmt as Could nOt be accmted f= ddiVWY UXIti~ tb ~~ WAS

ready. The

was started

Dacambsr31

Campauy.

mynchmtron had arrived on August 26, 19= ad its mt~lat~~

at CwloaoX-rqm were firstproducadon November9, but as of

tha Imdmumant had

Aa8inistrat%vd.y, we

altaratcims in tha Mlding u

nm problsmsW’sm t$losoof tb

not baan aeoqtad frm the C@mwal EMotriu

ham had dtfflmltd.saIn arrq$llqgfor Suoh

wers fumd nmassav whaa m bqgan to uso It.

sOUZ’OS of fkam@a8 @ #a r,sumsibllaty f=

tha Wcdc,

eentraot,

mMUlulng

sfnomthe buildingwas mnstmctad molarths RadSation Laboratm’@s

13u* is opmatsclundsrmntrakct with ths WmOl of Hadtcin*$ tha

WS8 all Co&U@ from ths i&O!EiC~e~~ Cmssioa but throughthO

tWO ohau?lal.s.With th ocioparatial

to ham ~ mtisfm~ solvad.

STAFF

al Hay 12, X95$3, I&. Gail

of all oomamsd, thaseprobhms man

Adams,Ph.D.was appointeda Lecttamr

and ConsultMt. I?r.Mama was at the!tire, workingwith %. lhrst at the

Univ8r8ityof Xllino18. Ha joinedthe staff,full time, as Of J&mary 1,

19!EL$in ohargsof tha Fhpios Wotion snd, as of Ootobm 1, 19$1, was

appointmi AssoelateIM,ractorof the RadiohgioalLaborat-. His staff

now consistsof Mr. DonaldRlssm, Sr. Aamlmator To@uioim, appointad

July1, M!$X;lb. David 3. 14cClaUan, Jr. Rasearoh?hysktst, Ckada1,

appointedAugust2?, WIJ and W. Henry J. Staier,Sr. LaboratoryMwhsn-

Ioian,appointedSoptamberb, 19%

In our last progressraportit was

Xohn,Sr. Surgsonin we U. 3. PublicHmltu

r.eimtiamd that %?r. HenryL

Samiea,wa8 he?lplllgwith
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w pk.mg of the 3iolwgySeatdm of the R@ alqjlcal khratm~ As ~

Jamaxy 1, I!%& he w= spw~ted c~~f of t~ ~@= ~@~i~o ‘e M ‘tm

m assignmentfrom the U* S, Pub2icHdLth W-la. He has assaznbleda staff

consistingof tm follawingiDr. ShirleyE. A. Gmter, PM)., Jr. Research

Riologist(microbiology),aqwti-d @t*~ =$ M=l M* ~0~ FO ~~~

P&l).,was appotnted Lecturer on Deambsr 17, l$?a after an agrevmsnt had

beenrmmhad to appointMm as Jr. Rssearab$eientlstto talcsohargsof tho

mamalian exposureproblems;Mrs. carolH. hater,9r. LaboratoryTeahniolan,

was appdntd -t 8$ U51J =* J-s L. c-s == L@= T@-~s%

wasappointedSeptamberk, lfl% {~-~ Jmw % 195P)2 ~~s ~ly

Rlrk, Laboratory ‘l!eohnichn, w- ~~te~ J* L 19n (t~~a~~d ~~

31, 1951)J W. ‘Wilter Hialw, Animal Cmtaker, was aqmi.ntedOctobm 27, 1X%

The Wluatology Sectian was atartwi with m. Law-aesrQs !ldp szd

opmatsd undarhis direaticm WhileDr. Low-- was amy on mbbat%aal

leavefor the firstSlx rnantmlQf 19nf ~. ~- ~ a~r w= ~ *=fm*

Miss Corqy, the 3r. LaboratoryTmhnlcian, snd Him Rshdar,the Laboretary

T@mi~m, have ucmtimed to serm this seationthro.gboutWis reporting

period.

?ha .Radioi* Sectionhas bean auatlnwualy under the direckion

of ~. -1 & ~er, WhO startedit in @& harti~ tb OuXTat zqml”t

period$

July1,

1952 to

Who had
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F8igenbaum,who joinedthe m%leti - -a- Ts~@i~ ~ -t 1949s

severed her mmtion on June Q 1950. Miss ~-mi Hirsch, Laboratory

Toohnician,who startd on Janu=y 3s u~~ 1* ~ ~ 19s 19m* ~~

Louise Frestldga was enplqyed as bborat~ Tachnlcianin May of 19!% asd

terminated in Se@ember 1951;ah6was z’83h88$w b. wtte RuDPQ~

WhO mly worked I&as S@tamber 1 to hvember 9, ~% *SC km &kitt m

employed aa Laboratory ?mhnician on March 21, 1$$1 and 28 still with the

Swtion. Hr. &oh D. ~tridge was appointedas LaboratoryToohnioian

m Movemkr ~, 1%1 and h stillti$h ~ S@~$~* m. ~~ s~fleld

uho is enploy84elsewherein the Univerait~,workepartMae as a W3hniadl

Phyaielst,and has beense- the SeotionsfncaJanuary3, 195L

The CU.nicki Seotioncannotbeeauevery actlm unt21 the synohr-

tron is availablefor treatmmtas I%31mrer,Dr.

beenwith ua sincaOotober1951 and has &voted

method$ of treatment -d aone ktmeto aesisting

He is a =tishdmerlmn Emhange Fallowof M

mm W* Bo.land,M.% ha

saw time to punning

in the Elolow Section.

A8ericarltaxlcersociety

(Research I%llowh Radiology, School sf Medicine).

Xn the direotadmin18trationof the ~o~ect, Dr. Stonewas

olaasedM ‘h oharge~untilQcto’ber1, 1951wmi he was appointed

Director. Dr. Oail A Adam h~lpedwith the adninlstrationof tha ~

@et frcx January 19% and was qpointed &#&Oei&8 Mr@cta’ in October

1951. M’s. AliceTrissellwas the Seoretq and + sooretarialhelp

with tie projectuntflJuly1%1, at whioh timeshe took u 18- of

absenoeuntilW@ember 1951. With the axpamtingprogmm in the new

build2ng,Mr. Robartl?.Jenkins$Jr. was appointedAdministrative

Assistantm July 2, 1952,and Xiss Lois %stellanoewas appointed
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Stmographer id !Zeceotionlston JulyI& 19% Mr. Roy J. lkrz’la who is

l.lated on the (hganization C:lartas a Sr. ?ypiat Clerk, was empl~d as of

January&, 1952.

PERSCNHELPROBLEMS

We have had someparaonnelvroblanathat arose~ the difficulty

of estaslisdng$ b mme Inatanom, what is %eao@zed Univeraity polioy”●

ZMa has affectedus mainlyin omnaotion with remaval~ss, uhera the

eautraotreadsthat our policy%hall be det~d in aouardancewith

estabkhkmd UniversitypdioyW, and the Universitypollw statesthat

?~e~ pers~~ app~~tid ~der lhllveraitymntraots m~ be reimbursed

for removalexpenseswherapruvisionfor payment“tsan dlowabb aostunder

the uontraotand up to tne limit permitted in the contractn.W& feel that

it ti Y- n@~S~J for us to be able to Pm’ tho x%movalex~t?6 of

scientific personnel, in orderto procurepeoplefrom the %@ ail mid-

Wst, since our salaries am often lower than are offered elsmthem,

D@icukrly at the National Laboratories sponsoredby thQ Atomic%ergy

Commimltal.

Pqilto employedin the liadi~ogicalLaboratoryon a full-time

researchbasisdo not have+the degreeof mmurity that goes alongwith

aoademicUniversityanpointlwllnte● It La tkrefara rleoesmrythat the

rubs of the Universitybe interpretedsawwnat more lenientlytn commotion

with the salaries,travel,removalexpenses,ste.,than is neosssaryfor

thosshaving academie teuure. In other wor&, it is wry dlffioultto

operatea researo!!projecton ‘whablishedUniveraltypolicy~when that

policyti estahlishedfor FacuZtymemberswit.~tenuraratherthanresearch

p6rsmnel on annualcontracts.
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It shouldbe point.dout that nm+wdasi a peraoimelalsofeelleas

seaurson Feseamh oontraotJobsthan a regu3arUnlmraity appointment.

Many non-academicpeoplemrewilllngto aaaept a a.l%phly lwer aahw rate

fromthe tiiversitythanfrom

securityin the permnance of

Wm.at on cmntraatpro$mts

&ta unen the ecmtlumtakd8●

many non-Universityjabsbeaaum of a senseof

the University.This ‘30eenot applyto em-

Underthe Qnimrsity Uhera#a job will tomin-

Another pfablnn that $8 f- Ua 18 how to prooul%-$hy810i- an

the sauria, avaa.akihmder Wiiversfty ruha. ATUOIMtith = FLD* ~

M ablo to make 85 lsuah more 18aQe)yIn the prlvato or WWl Salaried praathe

of Mudhin, that the sakriea offeredby the Univeraiw ~ tho basinof that

naededfor otheraaademiastaff,areno~ suff~titly high to attraot

phyxsicilmeof the caliberw want* The mwrsi~ pemit8 physlciinsal

tha Sahoolof Mediainestaffto sup@ement theirin- by practicingtheir

profession for Miited periodsOf tams.

connectionwithmen at tho Ra&iLogieal

This ia dfffiodt Ix3arrange in

Laboratory.

FINANCIALlJ?.A’fTERS

The completion d the RadiolcKical Laboratory building h- wr-

ntittadthe plannedgrowthof th6 xoject. Hare apaooand nore aqut-t

km raah possibleS068program, but budgatsham had to be projeetod

Sate tha future an.!m hava, up to the present,almys antioi@ad 6-

plddon dates ahead of thoseactuallyexmriancod. Beoaum of them dalaya

our axpmvkituras havenot equaUed the Wd&ted allo-ts. h the present

yeara as in preview mu, the

do n~t aqualthoseanticipated

necessarilyslow cxpanska, we

expenditures for the firsthalf of the year

for the seccmdhalf of the yaar. Beoauseof ~a

have had our ffnmoial problesm,bothwith
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the Universityand with the AtomicMmw c~im. ~0 titt@rag=izati ‘~n?

repeatedly througheachyear,questims the nsed for the fundsthatwere

agreed upon in the contract supplement, because the apparent rate of ex-

penditure for the tmrller quarter8 is

The Universitya the otherhand,has

signedfar definitefundsand that we

m prea’=edwithdrmg of funds. we

umaUer than the calculatedrat~.

inalsted that a Minite contractwas

shouldnot feel in any wqy handicmped

now sntiaipate that the authorized

ateac&etatetin b. raaahedduringHacti X%3 md -t ~en HWY of ow

present finamlal ~obhlw Wul Climitiah* Rcmver, Inareasod personnel

will be required when theJ ci?.inical. work 38 aativated and we may haveto

replaaepersannelnow finanoed by the U. S. Milie HealthService and the

AmericanCancerSocietywith peop%eon our own payroll.

The necessarylag betweenthe initialrequestfor purchaseof an

itemby the 2adiologlcalLaboratoryandthe actualr8imbur8ementto the

Universityby the AtomiaEnergyCommission,exeatesa problem dur@ tie

periodOf’

a rate of

@apansionbecausethe AtomicWergy Camission remrda reflect

expenditurethat is not current.

to the Atodc I!2riergyCamission Mroughout

th8 &WtUd.@~dit#UZ’fBSaS W know timn) to

illustratethis point by Ourrent figul’W.

The expedltWe8 as they mzear

m39t of the year, are much below

be from our own books- Let us

Ram the claimedexpenditures,

aa of December 31, 1951,it would mpear that our Y@@Y q=atim bu@et

for Fiscal1952would be in the neighborhoodof $LZ9, (XX3.00$ whereas,with

our knowledge of enaumbrancos,increaaesin salaryrolls,ate.,we estimate

that the yearrsexpenditureswLEL be betwm $159JX13J3Qm- ~~d

$175JX%MW luazimum.W, on our pa%, will a~temotto keep the Berkeley

Atomicliner=Commissionofficebetterin fomed of our Ourrent f5rMulcial
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the Chimgo

Oparaticm officeup to data on our finanoialn~o

Our na8dafor fundsfor equi~nt mntimue

It soemadiffio@t for mmy .WOD18 to und(kratand~

to

we

be rathergraat.

need money for equip-

mnt w-mm w have juot roved into m ‘equipped-- buXZ~* It is m

thattho basicaqulpaentfor producingradiation with =srgiea up to 70 MOY

W beanprov$dad~and Ma MC essantialafor tic biological, dlinleal and

phyeleal hboratorl.ea have bean ImdAUed. Flawmw, w are a remmaroh

laboratoryand aa with allymeareh progran,it Wlxl M paaa%bleto *k’mino

the equiqsant needad only as the mogram Unfcati.

We iireadykntnuof the fdrwtion to be pmfommi by 80M eqnipmnt

un.im the equqmn% has yet te be plamed~ For exaB@a, we knowthatW.

willneed soma apparatueto put and keenthe patienteZn proparalignmant

with the beam of radiation,but we are not ywt dacidmdas to justw~at

structural arranglmkt Wffl be baste

I)4foreaoaohding this dscussion,X wish to say thatwhilethare

are many administrative‘mb~wreg the aDirit of coofmration and the d@8iX’”@J

to halp a03Tathe ~lema haa baun so graaton the part of the AtQ?Mc

ZnergyCammieslm~srepraeentativaaaw thosefrcm the

alnistrativaofficesthatu~ look forwardto fewer and

M the future.

.
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April 4, v% -Febmry15, 1952

Vrit%en by Dr. Paul Aggebr

B.V.Low-BeerjM.2.- Chiefof Section

A. Studieson ?lateletEwmerationt

This studyhas been concezmedwith th dtiopmt of’amurate

plateletcountingi88thod8for whale blood, @aeM and @atelet suaPs’Q-

sicsxa.7!hewolutian of the problemhas been = follam t

1. @ March 1950, fim 4=** -- U* m~et c~~ ‘erg

dam using #o stamlardSpencerBrightLine aountiagchamber(depth300

)niarons), ?wantins modification Of the Rees and Eokeraouat~ fluid,

highdry (k=) magnfficatim and brightfieldillumination.The rastits

of thoseuountsdom by mr teannician~ eumparedwith countsan tho

mme 8paoimensdoneby anotheraompetan~abaerver. The r-uSta varied

wid@Y. ~ CUW&UI -S *B- it wss ~ta~ed ~~t we ~“f=~c@

in the countsobtainedby the two technicianswas due almostentirelyte

classification.It w &aided by the authorthat he Mnsdf coultinot

deaidawhatherone technicianwas countingtoo Mgh becauseshe was ln-

Olmu.ng

because

atitemp%

tiou of

srttiaatsor wnetherthe otherteahnictsnwas countingtoo law

she was exaludingsmallplatelets* It was thereforad=aidedto

to devisea methodof plateletcountingin uhiah bettertisual.lza-

the platel&s couldbe ●tta3me&

2. Five ;fi~tsletoountsusingthe ?etraff.iiaumerbacterial

0.95&Acondenserand

fil!XOSCOpSwith 1.6x

The magnification in

MX ~d 20X,peri.plsneyepieaes●ttaohd to a Leit5

magnificationin the ,prisxnof the binoaularwere done.

this3ySt~ W= 850 (~~ ~K)i@C8S) and -X (20X



W@ec-). ‘ma results

powerof the lens 9ystaQ

3. The nethod

1949)for the alutim of

Uere w aidaf actory

Rograss RaPort-Pau9t2

baoansoof tho poorXwolv’hg

for unstaimd matex%al.

of Soheff=d Ralph (~. J- -. Path,19slX13S

plateletsfrommous blootiwas dopted and

modifbd. The platelet suspensionsso otied wera countedin the ?etroff-

Hausserohamberwith oil immereion(9704 magnit%oationand mediumdark’

mntrast phaseJ.lghting. Vm?lalmathnof tlfmplate.laaw- exo$iumt.

Eltili.l!!work 29ah?nt Specilms uera prapazwd and

platalat mxnte and b dry eaearindf.restplatalet

on Mum sodirect Ohaber

aountawere done ● s--

twn standard erythrocyto ommts were domB m tha perent various blood

s~k. BMam evidenceobtainedfromthe dry smeersit WaS daeidedthat

the elutionmethodramovcdapproximately 9!% of the @atalet# fromthe

VenousbloodSpeoimen. Wwever, it was decided that tho Petroff-Hauea@r

counting ahember wes unsatisfactorybecauseof the followi.xag defects# tha

ohaabarrulingswere d@ped and Lnaccuratalyrulsd~ooverelipdrag occurred

when tb oll immersicmebjoctim was used;tho Mattation of the working

usa, Impomd ~ the ~mtic rim of the cmarslip, oftenmade it Imooalble

to viuw the entirecentralruledarea of the chmber; only nno counting

area me prowldediA eaoh ohamber. Since thattine a numberof spatially

cmstrutied chamb6rsha- beanpnovidedfor our We throughthe cour’teay

of Mr. C. E. &ellioh of the &lMr%CSn@tical COmPSXW.

h. We thanused ~sso mntraet llghtlng,oil ismmrsionmagnlfl-

oation(970x)and a speaiady oonstrnetadohmabermad, of orounglee.tith

a taiokneasof 1.25mm and depthof

to the standardSpanoerBrightLine

ues obtainedfrom eachof x normal

20 microuabut in otherreepaetssIsLUar

hmaoytcuoter. A mous blooda~olnen

inditiduab. An erythrooyteOount



let countsbeforeand after.Iuticnwere don.. l%= thiswcn’kit waa detm-

-eci tihattha meam of the dry sl%deplatelet oountsaud eluantplatelet

countsagreed,but that there was wide variation betwaenthe reeulteof the

two met.hudem individual munts. The prtioum observationthat ●prml-

mately95$ of the platebte were removedfroQ the venoueblood apeelmen~

(ae determinedby the dry elldenothod)uaa eoaf’imed.

5* h &t*.wt *- madeto adopt the aboveahdlow Ohembermethod

to direotplateletmunte. Xt *8s lmmdiatdy d$mzvered that althmghtha

viau~zatim of the phtelsta was eamdlent and their differen$iatton from

-efacts mey~ $he distrlL%tionof the erythroqyteeand plateletsIn the

ehaabarwas greatlyaltered. lb an attemptto produoanormaldistribution

in tha &amber by the ueo of varioustypes of dilutingfluid#forthe tiLate-

lds and wrioua surfacetensionreduaingagentsm the chamberfib erythro-

oyte countsand 16 pktebt counts ware done in tha 20 miomn ohimber end

69 erythroqte oounte were dcue on the standard MO mioroa chamber. @ the

baeisof thiswork a methodfor treatingtho 20 dorm chamberend COV4W’S~D

With benadhnlum ohlorldeto xw+’:sesurfaoetensionW@8 ~opeds

6. Various bhod specimenswere obta’inedfrcm 30 normalindividuals

and on eao!%tho folhwlng aountawere dam in ciupMcate8 direot 8x@hrocyte

and plateletcountela the 20 ticronohamber,tidtreatdry amwr platalut

counts,plateletcountsby the elutianxwthod,indireotwet proparatia

elide@atelet uount8ueingphaeecontractlightlngand ofl immersion

-Micati% timct dry slidenlatebt oountaon tha raeiduumof tho

elutionand erythrooytecmnts in the standardUM3 mioronbaaeytometer

‘usingHayezneand Tocantinssolutions. It was foundthatths average
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eryt&o@o countin the 20 damn chamberagreedwith that obtainedby

standardmethodsand thatthe avera@ plat81etOountW= tbe same by dl

fourmethodsempl~d. However,it was shownthatthereme widsvariation

betweenthe resultsobtainedby differentaethodaon the samsbloodsneci-

man and therewas moh greaterspreadb the di8trlbutionof the results

in the two nathodswhiohaQplqyedthe 20 micrcmohantber(direotand elutlon)

thm in the two methods whloh dld not (uet and dry indis’eot eoanto).

7. In ordar to aatabllsh the &gzw of Vari.k%im in the platelet

emmta and the degree of eorrahtlom ktwms erythrooyh and @atelet mm-

cantra%ionin oountadoneby thm abovomthod, and alsoto improveeonditims,

109 @at&et 0ount8 and ~ @S@hOC@Ql 00@@ w@- dono h dU@~C&tO in th@

20 aioron ohaaber. h adlition,82 duulicatearythro@e countsware doneIn

the standard100 mioron&amber.

As a resultof them.investig-ims it wae datmmined hnatthe re-

sultsof plateletcountsdonewith this mmthodH unreliable.

8. In tho pravloua azpdmantu , teats of reliabilitywere based

m aountsdone onlyin the countingarea af the chamoer, Xn order to in-

Vwtlgato the distributionand concmtratiaapsr unit areamore thoroughly

a m?tioulefor the eyepiece& ths microscopewas obta,ned and l% aryWro-

~ oountsof consecutiwfieldsfrom end to end and/arsideto 8M0 of

tie chamberplatfom were done undervaryingqixental conditions,in-

Cmdings

a) * orom glasa, metallic mated platfom cnrmher,0.2 mm

crownglassuoverslip,botholeanedwith waterand alcoholj

b) chamberas in (a)uith circularquart8eowralipf

c) all conditionsas in (a) axceptcmerslip treatadwith mzylng
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concantraticuaof benaalkoniumohloridaj

d) all conditionsas in (a) except both coversllpad chwnber

trawed with varyingconcmtraticxm of bansallmnium ohloridq

e) variouscdxhatims of mom glareUatalliccoate& crown

glasswithoutnetallloOoatfngand v with JR%taUlccoating

Ohastbersand @?O’unglafm,quarts or Vyoor Uamrslipa au

Oh~Cal@ ahaned by soak- im ~siUBI diUhmWlatO md.furia

add oleanlng solutim and steamingovarboiling potassium

ps?mmgsnata solution~

f) acmiitlons sa in (,) with variat$ m af type of dilutingfluid

and dibtion Of tiOOd~

g) staudardM@ chamberand ntandardcovaraliowmnts for oom-

parimllwith abomj

b) co@parativ@erythrocytaand pktelat countsin the sameareas

ak variousLocationsan tlu platf~

MY hsveaada tuo main observat.ons from thiswork with shallow

ohambm’s(20 tO @).

a) .#gradientIn fU3C,inormsing fromaoaatingand to far end

is premmt. It ~ VWY from slightto pronounoe& TM numberof cells

in countingarea may be dose to standard count -- umiily a little low.

b) JM cams-mu emit is obtainedwhich ls M Mu as am-half

or as high as twicethat of the 8tandar&

The presentworkinghypothesisisz T,:ereare two reaac+nsfor

obtainingcmnts wnich differfrom tnc~eobtaineduith the standardN)@

heaiaoytomsterand O.k& mm coveralip. theyhave the aama mmaee,i.e.,the

shallownessof We c$mrmzr,and are interrelatedout for tha puroosa of.
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dhrificationand iZlY8Stigati031willbe mnsiderad SopMately.

a)

b)

Chemical: &arfacephenawma suoh aa adsorption~f moteln,

prevent even distributionof oellsin onamberand urobably

aoaountfor abnormally,highcountsby allowingthe coverslip

to be floated,thus increasing the volume of the olhambor.

,wj FkxibQity of COV@U’dip al.bws it to band doun-

ward when a ohemictillydean chamber ia Ioachd uhlch remlt8

in a rdwtion in volum md abnomal.lylUIIoount8.

ExperimentalINldmloes

a)

b)

e)

d)

e)

Zt is possiblsto influenoeboth

overalloountby aoatingehmber

vsri13u9emld.cds●

dintributlon of oells and

t8ad/oreoverelipwith

Substanuea,suoh as greaaeor d.limne whioh prohibit

wettingof the gla#18surface,‘prOduoevery high Qounts$

mparently by f2tittigthe Uoveral.lp.

‘UndermounZingEshallowchamberwith thin wmerslip produosa

very low emits with a high degree of reproducibility.The

conaamrationof .3RCis gretitestat the sides and lowestin

tho middle. This resulthas neverbeen obtainedwith tha

Standardcwerslin and Sa@OW Oh=ber.

In 8 O@ of IS tl.sm, with a dmuioally dkuad dmble

ohamber, the platformmountedsaeondhad the lowercount.

‘fhisis proba’bly oaused by downward ben~ of the coverdip

over the emptychamEerwhileloadingthe oppositeside.

Usinga ohemioallyoleanedchamber,the tab uoverslipwaa

observedto be hnt with increasingupwardconcavityduring
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loadingof the ohamdwrby viauallaingdlffraotion

tweenthe coverslipand tha ehadxw shcwlders.

Xt was decidedthatthe lataralshouldersohouldbe movedas obse

as ?os#ibleto the edgas of the olatformand that an additionalshoulder

6h0~d be plaoadbdWO~ the two nhtfm in =der ta provldama%imumSUplX3rt

for the c~erslip and therebymlnimisadumward bandingof the covorslip.Zt

was alsodecidedthat Ghe materialshauldbe ~ax sinceit waa observedthat

the ealeiuanIn urownglassIaaohedout in tha elsaning~ooess, and that

quartsand vyecm dtd not ham suitableoptloal~rties for phue mierosaopy.

speoif%oathns for a mm ohambar incorporatingtbs. feat~~ *e *tt**d~

(s.,•~&)*

9. In orderto evaluatothe raliabilltyof Udirect nlatilotaaunt

methodsw.ticham in currentuss b our laboratory,and in orderto provide

a bo@ ef data f’oroaapariwnwith a more akoluta value whioh we hope to

atteinwith tha direct method d@aoribedahve~ &U) @atolet QountsU- d~e

(nwzuMrof plate18tsper lWO orthroeytas)by dry smearandwot Praq3aration

mathoda●

B. Ultrasmic Vibrationti PlateletsR

This work was untiertakan ti. an effort to detemine whether thsra

are differaaoasbetweenthe z!mbnical fragilityof plateletsin indlviduale

with varlowsd.iaeamsan.iin the s- individual beforeand afterIrradiation.

Prellminsry e?xperimants using an ultrasonicvibratorat”the Laboratoryaf

~r~tal @colagy shwed thatthe methodwas feasible. A Wnaral Electrio

UltrasonicVibratorwas purchasedfor our laborato~ in August19$13.

1. Experimentsueinghegarinizedbloo1ehowedthattha methodof



1.

2.

3.

4.
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thirty-~hree ~a<imta j WC! 29 sternal bone mrrow studies
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L ?yreJcglass.

2. Thickness (distancefrombottomto top of shoulders)102 to 107 m.

3. Flat bottom.

&. TWO platfonus,flat,parallelto the shouldarsand al%uatad at a
dapth of ~ microns bdow leval of tie ShouldSm. m tolmmC@ aA
flatnesa,parallelismand depthmustnot ●xcead2 micron.

5. =sim of platforms13x 7 mm.

6. Each platform to ba aaparstod frm s~ shonldora by a seat
3/&ma wldaamdl/2mmde8p.

7. Lateralshouldarsto be S to 6 m wide.

8. Cmtral shoulderjoining the twa lateralahouldem and aeparatlng
the two ~ktfOr196to be 2 n= WiaO

9* ~ metallic aoatingon the platform.

M. Zmprorad Meubauer rulings.s The oantm of tho 3 mm8quareruled
area to be located5 l/2 ma fron tim centraladge of ths flatfoxm
and 3 ~2 rfusfro+aem? lateraledga.

* If it ti lsmossibla to make iucoura%erulingswithouta motilltc
coatingon the chamberws would considarbids for unruled ohambers
meotdng all other snociffcazfons.

~ ‘i.$tmm$
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TIM activities snd purpoe~. s af the LRadioiodlneProgramare$

a. The

b. the

and

O. Tho

study of radiaticm effeda produoed by 11~0

evaluatim of thyroid function in a’fJIMW Moi~ ~s@~~

other disfmsa statea,

trwatmmt of patients uith badgn and mdigmuit thyroid

diaaasa,

$. The 8tudyof ~,

●. TM f ollou-uP of P&ients ta whom 11~ ham hen

f. ThIBaoatinueddevelopmentof anparatusfor more

efficient=unt~ and !lCIEXliXlgOf pati-t8 *O

radi@MiixMe

@en,

Uwurats and

have reoeived

(~U8aPPSI@X for sumwirrieaof published p~= m ~tudtW with I&dithdine”) ‘

& The studyof radiationaffectsnroducd by @31.

TM %mraaln lnmanIs relativelyruist9nt to aouto 8ff6W.a of in-

@sted d’% h theao,25 me of X331 W mom ia WWirad %0 ~tiu~ WXOdOW

?5 W X 5 WitMXl aboutfiVOmmths did not producedetectablechsngesin thy-

roid fumzt$oa;and no otlherorganastud18c4(blood,kiduoyzllv%r)ehowed

effw$tsfrm kes as Ugh a8 % mc. (S- ref.Z and 2 for affaotsof asall

doses;see ref. 3 for effeet8 of large dines.)

Clinical and histologicalevidamo of acutathyraiditb has bam

obtainedfrom on% patient to whom ?S m of 1~1 was giv8nwhm tha ~atlent

was in the suthyrold state. This doe,wae @mn to the patientto dastroy

his rmaining thyroidin preparaticmfor

of his t~yroid. Other=aterlalobtained



.,.

of patientato wnom radioiodlnewas gi- has baen and

Them

bpri.1

nique

obwmvat: ons will be reportedldere

Radioautogmpha were Xuadoon tlkissue fm!ll 123

X!@ and umember 32, 3951, using the %la~ne on

Progr8a8Ibport “ M@ 2 f

la ~ing studied*

pa%ieats between

~ .plateHteoh.

in Al but tie patienta. Theseatudleswere performedon patienta

who were operatadupon for non-toxlanodulargoitersor earolnomaof the

thymld, and in certain caaea of

UIMsrwmt autopsy baforo all the

The atudiea war. oarried out far

dopodted ta the variousSOdldlW

in W $arelnomatou8tisaue~and

patianta who had rmeived I?s md who

iotkinehad been aoreted or had decmd.

the~of Mammlngwhemtho *~

~uiters,in tb Bormal.~Oid time ad

to istudy the afYeot8 of the radiatiom

from #~ m the thyroid. ?hismethodwaa arlgfnallybroughtout by Titus

I/mm and ma mrt into aotion m our program by M. ~mn ~helfne. Tho

iizetmxlis used routinely now on 442 radioau~aphio studim with succsss.

I%* MT%plates are calibrated for blackeningand devtiomentby a white

light mwposuroof four Intensitiesan one end of the sktda.

In the ~old patient, tmwozimtely M to 200 kc I1n

In the pattdn with mnoer of tie thymxid,doeu of m to 600

m of 1~~ by mouth produced profowd qxwlama, hanatologlo effeots,

notably& Etarked

Iiver$k~dneyor

meveralpabimt8

reduction in platelet coumtis, no ddectabb changesin

gcwkdalfunoticm,while -m2ducingcarcinostasis fn

(5).
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b. Th@ evaluationof tmold functionin primarythyroiddi80asawd in

-r diseasestates.

Tho ddnioian fS eva.hatiun of a xtiant*S history,sjmmto!nm,and

signs$ nlus his eveluat~on of the resultsof certaincorrelativeldmrato~

procdures, mnstitutoathe onlyava.lable%eaaurem of thyr~idfunotion.

me rate of #~ U@We ~ we Wdd ~ t~ firm f- ho~ ~er tts

admimlatratlon was studied in a numberaf patientsfor sme time bd’ora tmd

8f’ter April 1950 and W ~titi mmla~ ~th we ~~ ~~uati~ of

thair tkgmld ?unOtial. Them ie a good oomalationbstweanhSgh earw

uptakeand the prasenoa of bypert&mMiesh

vere published. (6) (&pndh, I)

Studissof the RBC/plemuaratioof

‘ha remlte of thesestudies

zln aa a functionof t-

after%1~administrationwere undertekanulth Dr. lkmeth & ScottIn

patientawith variousthyroiddi8eemm. This prosadureis anothertest

whoseresultshava a high uorrelatiatith the oltnioal~ihation of

t~oid function. The reeultsof theseprooedums will be publisnti.

Considerablethoughthas been diractadtuwardthe analysiaof

the prolibmand basis of the evaluationof t~old funetioa. The =em’nt

olinlual%ueasurd is uncertainandreallydealsonlywith the effect on

the patientof the thyroid hormone and with conditionsthat niimlc varloue

thyroid states. Thareis no universallyaooavtedSM qua nca of the

diseae8. All laborat~ procedureshoueverprecisead accuratecan,at

best,hav8 correlative aignifimnce with the uncertalm olinlual ‘maaureN.

It is hoped that ultimately sme

results will gtve us a statent.nt

necessary only to determinefrom

. . ,.
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whetherthisZevel of thyroidfkmotionwas

produoing

Suff%rbg

enoughto

‘disease”,ratherthanhawingto

from an abnormal thyroidend (b)

raquiretharapy.

Progmea R@ort-PW23 i

~propcfl for this patient or was

dacidu that (a) the patientis

that the abnormality

@e or more evaluativeof thyroidfunctionweremade

betweenApril 1950 and Deoember 31, 1%’1as theUOIUIreamm for

the patient. She thyroidfunctionevaluatia la oarrisd out by

pandantOliniml exaainatlionof thm patientby & Binimoaof two

Is great

m 87 patients

our seeing

the lnde-

ph$nmiana

(auually thxwo a’ four p@8ioionsdo this)and tha avaluatloaof the renlts

of aertain correlativehboratory prooeduraesuch a8 ESSOPM, P uptab$

andRBC/plae~ ratioof 11~ as a function of tima after its a&inimtraticm*

Witn the exception~f the patients with n-toxic nodular goiters, most of

uhua had only radioautograohicstudies,the followingnew patientshavehad

am or more evaluatim of theirthyroidfunction8

?hyruid evaluatim mly 8?

Hyparthyroidism waluatlon and treatment 50

Caroinoma of the thyroid,studiedbut not treated 29

? Caruinoma uf the i&woid, studiedbut not trusted 6

Caroinomaof tlm ~oid, autopqySnmimen studied 3
Careinaeaof tha thyroid,treated 12

stay d 11~ thyroid~-~i= in wti~t-
with C~@COM Of tb thyroid 5

Bhx3-toxicnoduhr goiter 55

‘ibis nodulargoiter z

Zhyroiditis 8
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~8C8~SnOOW studies

Obesity u

Sub8ternslgoiter 7

Non-tJqwoidtumors 5

Bhzl-toxicgoiters b

~edemia 3

9thers -A

291

had thyroid evaluationsdurin~the intervalbeingreportedUP, so that

● total of 8M doses of 1~~ were adminiet=ed to patients between @ril

1, 1950 and 13scembcr31, 1951. Mchof thesedoseswere followedby

studie$of tlm patient.

u. The tra,.tmentof patientswith benignand malignanttbyroid diseass.

Treatment of patientewith 113= is limitedin thts :mgram to

thosewith hyperthyroidien(inpatientswho do not havendules in the

thyroid)and to thosowith prowd cancerof ‘t&et~oid.

The treaimentof hyperthymidlsm has been aarriedout since

September19/46in the presentmogram. BetweenApril19% md flec~ber

31$ 1951, 50 Oatients have ‘been givenI13 for hyperthyroidi%m.The

remits df thismethodof treatmentin the ftrstMO ooneeoutivecaees

was publishedh Awyzst1951 (h) (ADpen~ XI)s The m’obl~ of d-e of

1131 for patientswith hyperthyroidismwas publishedin November19fi (7)

(@m% ~11) ● ~@.fore the studieq ~~a- UP to ~~ ~ut x~r v@r@ COE+

pleted,patientswere studied for a week, then treated with 113 if they

needed it, and thm studied agti for a week. 5Ince the dose studieswera
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c~etad, patianta were seen in the morning, studied for the dey, treated

in the aftsrnom if theyxmededit and were permittedto returnhome in the

afternoon. Ccmmletereevaluationand retreatment,if neoesmry, is mrried

out 8 weeks,16 weeks,2b weeks,eta.~ afterWe treatmmt dose. The

patientsw$th hyperthyroidlsmare glvun120 wc of 1131 by mouthper estimated

gram of thyroid. The resultsobtainedwith thismethodseemto be as satis-

factoryas were thosowhlohfollowedthe lozger~d more complicatedstxly.

Eatween April1, 1950 and December ~, 19~, fOZ%Y*iII@pati~tss

withproved areinma of the ~oid, have baen seen and studled~ Of thaae~

32 underwanttreatmentof theirtumorswith @31. In addition,6 pattenta

with tumorspossiblyof thyroidoriginwere studied.

Qf the 12patients who were treiited

3 we dead

h were improved and stillalive

3 were questionablyImproved

2 were not helpedbut me stillaliv8.

Patientawltn ~oved carcinomaof the thyroidwhos6 diseaaehae

spread beyandhope of surgicalowe and who have ob$octive

disease are acceptedfor treatment. Our premnt methodof

patientsoen be outlinedas follows~ The patientis given

a test dose. The uptakein the thyroidand in any oMoua

urinaryoutputof @31 is studiedfor 48 hours. At the ~8

evidence of the

handling thesa

2 MC of P as

Z-ire and the

hour time a

‘fsuan@ of the patient ia made for more detailed information about the up-

take of 1131in the neok and

Scannedin any case. tig

minationsand procadurasare

over any known lesions. Usually the ohest is

the )@ hour 11~ study,the followingdeter-

camied out~ Bloodcount,EM, PBI,E3P,
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Ohlralma,

photograph,necessaryx-rayauaudly inoludlnga ohe8t,aud olinic~ examin-

ation of the patient. At &~ hoursa biopsy is obtainedif possiblein ordar

to obtainradioautogra~hicstudiesof the tumar. Th18bimq is f&equ8ntW

obtainedat the timeof as acmlda a removalof the &d aa pomible.

The pattantis thengiven25 te l(lJma of X2~ depen~ ~ @oums-oe8*

The patieatIs eanpletalyreevaluatedeaohmonthas above(withtha ewception

of bcuo marrowstudiesUhlohare *e evary2 month, d biopuyWhiuhis

dana U Oftanas f*a81ble)● me traatment●hadiio is Oontmu@d m ● monthly

baais of 100 na of X2U by mouth as l~g = (8)tiere- ~~= ~ U@~O

m the lesionsarid(b)tharaia evidenceof no ~ symptomsor signs

or laborat~ryevidenceof abnormalityrevere-amughto make us stop treat-

-t. After amclueim of treatmt, the patlant%s mada and kept euthyroid

bY thyroidsmlication.Severalpatientshava shownmarkedbloodcouutohange~.

The platdti parti.cularl.yham s::awnrcmarkablsraductionaftertlzera.py.

Dticontinuanoeof therapy, tire, and Me administratiaof thyroidsubstanoa

with the mmwpxant loss of qyxedam~ and in S- oasesttrawefuaionham in

all easesrestoredthe bloodpictureto nearlynormalIlmits. For mhilo,

m mu Qf 11= w= ‘s- -W tlm weeksto aaGiantswith Oareiama of the

thyroid. Tho most markedbloodcount onang~ wre sam with $his regimen.

For the lest fcm mnt.hs,‘theXXI me dose oncaa month=ohedulehas ken

rammed. BOt enoughtime hss paasedto permitus to sea the @ffeotaof

this Ohange

thyroid are

them. They

(3, 5).

in I’egilrwm.The data on war natientsuith oarelnowaof @u

beingstudiedand two ~qers ~e in premratia dealingwith

will be publishi?din Radiologywhen the studiesare oompleted
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d. The studyof ~edasm

The need for the furtherstudyof myxedamagrew out

mnnected with the hsndling of Q tients who are being traated

of the probleizs

for carcinoma

of the thyroidwith X131. All of these ~ti_t8 becme profoundlymyxederna~ws.

The bloodchan~ea,the mataboli= of I~S ~d tie @ffoctfJof ~ed~a~ Per se~

on the tumorare all of titercstand of majoriapox%uMso*Blood and 1131

St-es are betigaaxriedout on hypothyroidand myxedematouspatientswho

have not baen tr atd with 113 in ordorto sae if the offeotaof ~edema

8an be separatedfrom th radiationeffectsof ~~~.

O* The followwu of natientsto whom ZZn hag bem d-.

Sincethe beginningof the prss’nt 113Z ww= ~ sa~t~b~ 19453

618 differed patientshavebeen men. Of U;s nu~, ~OSe ~~a ~r-

thyroidismand oamdmosaapresenta follow-up problam. ~t is our ouatom to

see Patiata *O have had hypertlumoidim S-Y 3 -ths f= a m= @ter

they have bemme euthyroidand aboutyearlythereafter,

of the ThyroidClinicis direotedtoward this end. **

Louw have done a fine job with MIs.

snd major effort

-Oy and b.

f. The continued devalopmamtof annaratusfor more amurate and efficient

‘~ting snd scanningof patientswho havereceivedradioiodine.

Scintillationcountershave been in uae in the programsinca

tho baginningof April1950. These are about34)timesaa effioi.entss

the GeigerCountersprawiow~ ueed. A scintillationuounteris mountod

on a scanningunitwhioh is in turn mountedupm an x-raytube s_d*

The scintillationoountaris oonm?ctedto a aaalingcirouitwhioh mn-

tainaa aotxntratemeter. Tha titantaneousoountrati la recardadon

, a Speedaaaxrecorder. The scannercarryfngtb sointfflatia
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eouatar moves orosmmys over the patlsntat the rat. of ●Zght Imcheaper

minute. The Speedomaxrecorderpaucrmoves at

same directionas the counter. The scalerhas

Farnsworth aad William cM&worthy of JamaaS.

groupin the Rdiatlon Laboratory in BerkolW,

the samerate and in

bwnlmbuiltbylh?gll

Norton~s electronics

tha

D.

so that a single easily

calibrateduountrate-tur is lnuorporatadinto~t. Tha sealingfaotora

of the scalar pemitthe w. of various full scale rwlings from3125 to

loo,ax)countsper mlnutoVith no Si.gnificmtVariatiialfromlinearity

throughou% tlm ●ad.. Throo differant time 04xlstmta are svallable m

the apparatus.

QM other arrangmmt was tried beforo the prmmt me was

aooapted. h this ma, selsyn motors drove the scauner mad the recorder

paper at varhie aqual rates. Tho systemuorhd - e%pooted,but the pre-

sent systam has gmatar flexibilityaad is tbarefor8battar.

The prolihmof ooll.imatin~a:nesm the scintillationomntars

for us. espoei~ly with tha scanningdevioaagaged ear attentionfor a

mattarof severalmmths. Severalvery eff’ioientmiltiohanrd oollimattig

eoms havebeenmade. TheoreticalcwnsI:eration of the multichannel

aolliaators was undmtakan by >, Robart3. l’ballof S~anford. Work on

thesewas oarrledout by Dr. ‘WilliamSaundaraam the author. A paper

been prepared and is to tm ,publishedso= in liuclcmicsdaalingwith

design of multichanneladcollimators.thu presentd@Si@lSin uee by

Saundersand by us are highlyeffielentandvery saleotive.
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I. IIUMMCmand Rata of zl~ U@ake of ~dd (6)

Datawere oollecstedon tm Iz~ U@~S ~ ~
first#van hours @tar its adminiatratimto five
One group uau couaidaredclinicallyto havenomal
and a wmond group waa ecxmtdaredto b suff~
lam. An attamptwas mado to find a singloqdokly

thyroidduringtha
groupsof patiantm
-d funoti.m
*- hyperth$Toid’-
-ed value fras

tlm uptakecum. in dlfferant%atingbetwwn thaam gZ’mp8~

Tho Uptakaa8 givmlby tm %/bs’*~- W* fimto n w- ml-
wlated by takbg the pm oantof I.lsealleti b ** WYNA$ during
tb first fm hours aftarita admin-atlm aid dividingit by W
numberof hourebatwem admiaiatratianad obsmat$- Although-a
Y@r.”wa8dapd8n*wM uuatiJ-&=J amlwmlt~%t uwfua afill in

those groape d patlaits ae mra the datmmina timM of tlm baa~ --
bolts rata, the protoin-bouskd iodine, 9? the ma%imumuptake of x~n h
WI. thyroids

The abmilutavaluaof tho uptakodatamined at any partlouhm timo
betweentwo and sown hoursis of greatm use thau &o %/’hr.U in
diffarmtiatingpatientswith ~oid%am from thae Withouthypam-
thyroidtam.This fa120usbaaauseof * variathaaof the %/’hr.W with
time. It Ma bun fouadexpadiantto datexmimeths uptakeat ono,tm,
and fivehours md uonatzwt a curwewith tha datathu8 obtained+ Thti
pr~ We ind#p@@ent O@arraticalaWhioh8ervwas Oheokam ma
wother md a curvonnlchmu ba oaaparedwith the ourrethroughtlm
highastOhu-vatima in the Oontrozgrmpo

Cbathe baeiaof the thyroiduptakeduringtha f%mt sawn hours
Lt was not possibleto dtfferen%iatabetwmn aut@roid and @@hyroid
Individuals

The resultsof the tasteareunmediotablein pat$antswith
nodulargoiters.

XL Tredemnt of Patidia withl&pthyroMsn by 3?= (&)

IMia m tho firetMO eoasewtive patlmts treatedwithradio-
activeiodinefor hyperthyroidiemat the Tkiversityat Galifbrnia
Hospitalare presented.Nethods of patient uehmtion and treatamt
and ths resultsof suchtreatmentare gim. TM ramlm!lof’radioi-
dine tbrmy for hyperthymidien5n pa.tiantswithout mdular goiters
are aati8faotozy.?ollow-ttpstudiesof patients, up to five years
in somo ca8es, have shown a striking abaanca of rwnu?rencla. 3%8
wmber of patimts roaderedhypothyroidby this treatmentie nat
more, and m~ be less,than fdlouing surgew* ?t@her ~fi~~
w W-t w tO mtie~ Me ln@d@nc@ Of t~ amml.icatim- W un-
towardeffeetof tha treatmmt, excevthypothymidiam,haebocume
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●vldant In the follow-upof thisgraupof patients.

The pl.aeof radioiodinein the thsrapyof hyperthyroidisrnis
emsidered.

III.Problemof Dosagein the Tr-tawat of Xypexoidism (7)

Since the trcduwnt of hyper~oidism by radioiodlne18 eazmntially
radiationthera-~of the ~omal thyroid,It wouldb8 advantageousif
the ~oper radiationdose%0 the thyroideadd b. ~ed ad
couldbs apresaed In roentgana.~ia paperdeilsulth attemptsto
aoeon@i8h this. A testdos,of I= was (#VW to the psti~t, thO
~otd uptakiaourvewas ~terminad,tho t&yrwldw1.ghtestimatsd,
and the ~unt of 11~ aaaesaaryto @TD tie prada~ed doso @=
aula~ ~thi8~tdradioiactlaa wa8@mntoaaahata
numkw et patZ8nts,it was fwkd that tha ~dmtacl” Fadiatdma
dose es @aloulatid &m the -t dose uptake ourve _tly diffared
from tha ‘aotualaradiationdosees calculated~om the Uptak.OUW@
af the therapeutic &Moo %’h.ae diffarmoaauera dspmdent upon ohsngas
in effectivehalf-kit.and maxlmae uptako batwmm test dose and
therapeuticdose.

A study of th rasultsof treatmantof IqprUyroidba by S1a,
with the dose expressedin termsof ~areeurios per estixated gram of
thyroid, showed that sate rexdssions wem achieved and that no hypo-
-idism Was prodnaed by initial dems of W ~ 129 ~=’~-@B P=
gram. %reatuentof ● ●sries of patianta lm8 amordlngly been mtartad
with 120 microauries per ~am of tlgmuid es an initial dose. To date
this dose of radio$odim aeeme mtiafaataryfor the firsttreatment
of Iqprt@roidlsn in patientswith dlffnsetoxAc(notnodular)gaM3ra.
If mmaasary, sutxmqusnt.tosesof radioi~s are adaintitsred,thair
size ‘baingbasedon the rcmcnee of the wt lent to the firstdose.
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Re~ to Deomaber31, 19~

(Ml 9. Adams,Ph.D.

Sinco the Physioe section

- chief of WBctiai

d Contram AT-11-HW-20, Project#2

was not institutedat the time of the last progresszwportformulation,th@

followingwill.be a con@ete history of 6CtiVitiQM4 and aou~llshmenta of

this Seutlon from its inception to Baoamber~, 195L the 70 Hav synchrotrons

had been ordered and the kdiohMJiCd LaMratoa’y

Stertiug in Nq snd continuingthrough

WuliarInvestigatorof thisseotkl Vasemployed

Building had been plannedearlisr.

De=@= 31, Z950,thapresent
In ● omsultatlvooapaulty

Fxsnciacoto aesistin the foz%allationof

RadlcilogioAl LaboratoryBuilding,and for

Ohrotrm progrem. DuringSe@amber, 1950

Company at Suhsnaetady,New Xork,for the

wnstruotion,and operati= af the 70 Mev

plans for the occupatio J of the

the detailedplmnlng of the sym-

he also visited the Uemmal Eleotrlc

purpose of uuderetamhg the cieeignt

aynohrotronand of obemvlng the

current stageof capletiom. At that time,the magnet

had been ataoked,exoitingooilsfabricated,eapatitor

the vamum tube finishedand tested. Othermqxawsnts

and polelaminations

raok assembled,and

wera all at least

started and In variousstagesof completionor testing. lhoseoompmenti

suhontraotedoutaiiathe GeneralEletirlcC~ had @etton dateswall

in advanceof the than targetdate for th startof cveralltests(Deher 1,

1950). It is a matterof historythat the actualtestingstarted April b, 19m.

During this ner?.odalso,some of the programdetailswere mn-

Vertedinto listsof’su~lies and equinmentwLichwouldbe neededto



~msta the programeffectively.Thaelo

for issumoa of PurohaaaIarders. Huch of

datailaof the tmagpetic fieldand other

the operationof this device. Although

iskios qpeared to ba aatisfaotoq, but

ccsl$inuowly bppl.led and the!!tewere builtintothe auachine.The l:istand

overallteatwouldbe the produothn of x-rqys. The first attcrmt res ;?.ic.l

In the OpeMng of s vacuumleak, apparently due to rigid CJU i~.n~ of ma~~t

Vibl%tions to the vacuum tube, E was apparentthatthe en:~~crfinq pG-

Wired to mlnindsethe rigidtty of this coupling would take cc lczz% bwo

WS8kS tO dSSl@, fabx%cate,and test, In consequence,the SC:?:.32-Tnvestl-

gator returned to San Frencis 00 without witnessing x-ray ‘uvducti.m in

3ohenecta~. The companyplannedto run the synohrotronwiti x--i-ays

beingproduced fur

&aat the m@ority

sake 300 bure as proof tcziti,ngbefore siiime:,t. At

of this test was witnessed by Hr. U. L Iktz d’ the
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Rad.htdcmLaboratory, 3mkehyo

A Senior Aooelerator Twhnician of ~wl~-abla -fi~cD SIS-

wbra was hiredas of July1, 29% Beingan engineerby training,hAs

serviceshave been invaluablein the *sign detailsof equipuentto be

fmricated 5n the laboratory shop. ~ Junior Phyaioist and a ScntorLaborh

toryMsohmlcianwere Mrod in August. The Heohan.foianhas bean ableto

oormertthe teds supplied Into a working shop and haa producad a numbar

~ ~~ f= w- ~ *@ w-~t- =d ~ the ~tal p!rogrm

of all aaetiona of the projeat. Eoth physiolsts and the tmhnioian h-

Obaarvadand aast$tedin a Stagaeof tha ●ynohrotmn installation.

Tho synohro~ arrivedin San FranctsceAugust27* 39% 7%s

riggingand intermnnactionsubcontracts uera handled by the Radiatia

Laboratory,Mr. Rutsbeingthe fialdsuPervIaoroMr. % ~. Eb=as

8ynchrotronprojeotenginaerfi’olnSoharlactady,arrivedillSan Francisco

on aboutllovamber1, 1951and x-r- were produoad first m Hovember 9S

Verg socm,two majorproblamsappeared W,Aoh have not been solvedby

Demmber 31,1951. Thes.were (1) ~gularlti@8 illMS vw~ -~$

controlsystemand (2) destr~ctionof injectorsapparently caused by

tibratim coupledfrom the magnet to the vaouum syetem

F& Movmntwr21.,1951,theinitial field in the oanter of tlza

baas ae measured by a ?fctoreenthimbleenmaed fn a on-ightih inohlead

had baen inoreasedW at M@ 13(Xl r per minute at one meterfromths

targat. The f2bment of thin firstinjeotorIaatadZl hours. All told,

ae of Dacembera, 1951, seveninjectorshave sueoumbedwit.1a total

fil-ent life of 136 hours. Of theaa,threemanufacturedby tha General

ElectriaComP~y lasteda total. of 6h houxw and fourmade by theRadiation
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Labordxzry,3arke2ey,laated72 hours. Althoughthe averageIii”at_

similar,the variation are large,

A oritical axdaakhn

firsta light-baaamagnifierand

sult~, altlwiagh not unequivoualg

amplitud- at the injeotor ualob

l~er a ory8tal aooaloromater. The re-

#howod substantial fibratim forcesand

were apparentlycoupledto thevacuum

tubetic the vaouumpmp ls~

-d -d Installed. Their

c-e

conneotim. PaUiativo mwures w6rs da-

aciqwy wi22 nwt M known for mme time to

9ceasiona2 usa has been made of the -qrs peoducut!.A PAM-

inarytest of x-ray fiknaha uhownthat Ee8tman Mhutrial, TypeH ta

nwrly linear in bZaokaning mcponse to hnlzaticm ddiveretlwbraas Eaatsmn

hdhraen daviatea appreohblyfromIinctity. Qrd@ary medicalx-r~ f%ln

was shownto be vary non-linear. There * no laqpsoah 432Wtron ax.ltam-

Inationof tho x-rqybeam Ualngrndu8ixtalZypa x ad amumin$ precise

Mnearity, the ham sh~ at ?0 Mm was meamumd end frond to hum a f%ll

width at hikfmwimum intmlsityof two dagraae. F’remthis beam shapeawl

knownabaorptioa coefficients,a compensatingfilterhaa hen design6dand

conatructad.Becausethe aperture system aa supp2ied wits the synohrotnm

is nob coaxial with the x-ray !nmin, it has not yet been possible to *

thin iuter.

It appears that themeximuntfasuodoao arxlhb2e at one -ter

will be about200 r per minute● The focalspot is aboutonedllhetar

high and i.anegligiblein width. the lightbaam furnishedwith the syn-

ohrotronhas been adjwted. It hea been foundusaf’ulfor Iocalisingthe

positionto be oce~piedby the x-ray baam but rimuirea the room to be
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darkaned. A few circuitmodificattomhav’abaenmade to improvoMe uwr~

Operattngcharacteristicsof the aynchrotrcm bu% otherwisethe electrical

behaviorseemsentirelysatisfactory.

Variousproblamein the vaouumpumpingSysteu have consumed at

leasthalf of the man-hourssima pumpingstartedon October25. ~ Decem-

ber Z, everyvalvenad been ruvlsedat leaet onceand thanrebuilt. Certti

anomallssin the controleirouitrequirefurthermvlsiona whichhave been

dasi~od and will bo madewhen nsw p~8 are arailable.It la felt that

th8 SJ%t@Mis wall designedbut poorly~.

m Deemnber31, the Phyelce!+htim findsitadf with a preaduood

phantomccm@@8,* water phantom nearly oomplete,a vaouommlorimtar de-

si~ed with eonabructionto 8tertsoaa,@nd meansavailableand tastedfor

countinginducedaotivltieeas requtiodby tlw ~grem. h a ~rd~ t~

sectim la ready to start serious work b@

the ayncbrdron operateswell enoughto be

The mamberaat thisaectiom have

the laboratory in a wnsultative camdty,

WJ.u not be ableto startuntil

aooeptedf’rcmtha manufacturer.

servedill otharE@8ti~S of

oamaionallyoontributlngcal-

culati ma and tfWRli~U88 + A laboratoryseminarW been

the flretsor2esof lectures deals with tho concepts and

xaining particularly to radiathne, both ionizing md

inatltutedand

languageof physics,

Wm’wiseh

h @XWXilB6@d p~S311 has bS811OUt.liX16Ntill SUffiCi~t &tti SO

that neeeas=y ~ounduti will da- the 8tartof irradiat%omaof biological

rpeolmenaas littleaa possible. MS mre thantwo monthsshouldelaye be-

lwwn acmptanoe of the

It is expee%edthat the

synchrotrons1s operating

WyTICHFO*m and tho firstbiologicalirradiation.

FhysicaSection will ocoupy about half of the

time for the firs% year’s o;eratima,

36
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Reportfar perioda- b-= 3, 19S3

HmrYL Kohu, M.D. - Chiefof Seotim

The 31010gy Seaticn of the RaditiogicalLaboratorywas formally

establlsh~dIn F’ebruary,1951,buthad no quarters until tm Radiologicd

Laboratory Building was read. for OCOUPanW late ~ ~e~~b=. ~0 @~en-

dar year of 1951 was thsreforeohieflyane of plannlngand proourement.

To a==buta to the radiological.treatmnt of eanoeris ths

ob~ootiveof the BiologySeotion,d it1swork is therefore=iented to-

ward tho clinicalpretihuuaof the radiotheraplat.-g ~~, a reeearch

programfor the next two yearswas elaboratedin ●m. detail. The f’lrst

item on this orqgrsm is to ccmpre the effwtivemss of the x-raysfrom

the 70millionvolt ~ynahrotrm with thosefromthera.ymaohinesnow in

generaluse. Suoh inforreatiauwill be helpfulin decidtngwhat dosage

shouldb. used in the olinloaltrials. The mxapartsonswill M made using

a varietyof biologicalmaterials,includingthe nomal and cancerous

tissuesof smalllaboratoryanimals,the abideembryo,andvariousmloro-

wgani!nss●

The ~~ipmnt and su,~~liesrequiredfor the initiat.on of this

programare now on iand,includlngcagesspeoiallydesi~ed for the

limitedstoragefaoild.tiesavailable,a 2% kv x-raymachineand animal

q’~e e~fiet~ dormc~s gl=su=e, oh-cals, inoubatore,etc.

~eeding stocksof rats dspe~all.y Suitable for cancerP8St3UrCh have

been obtained froaa the Hatf.onal Gancer Xnstitute (FY.sher Ho. 3k&) erld

from ?rofessorW. F. ?)unningof the Universityof Miami(A x C Line 99%).

A breedingetookof micehas been establishedat the CancerResearoh



. .

I?rogr,ss

Genotioe Laboratory of the University in Berkeley. Liaas C ma

,,
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:, are being

orossed,and Lhe F-1 generationwill be used in the flrmtseriesof exoerl-

menta. These ganetioall.ycontrolledlinesare suitablefor generallabora-

toryW@. ~ addition,sincethey showa low, rdativ~y ccmtaut inoidence

of breastand p@umary arncers,it w.11be poesibleto studythe affwt of

radiation, and of other factors,uponthe time of appearanceand upm the

Inoidenceof thesetumn. For thework with uuioellulararganims, sane

25 differentspeoieshave baen obtained,representing ma%ous dagreea and

kinds of m@abolZe specialisatim. The relattve●usability Of the ~bera

of this mllsctim for radiaticm studtea ia now be+ing dotezminad.

Arrangemantafor dlabcmation ham been made uith members of

several ather domr%xents of the University. Dr. ICenxwth DeOwB, head of

the GancarResaarchGOn8tiosLaboratoryat 13arkeZey,will Seinea8 ● em-

sultantin genetic8and will Oollnboratein the ~riments relating

radiation mnsitivlty to genetic type. rn additicm, ** Dec&m@s laboratory

is supplyingall of tho mlc~ to be used,and will oarofor thosemice sur-

vivingemosure to radiation that are to be observed until death. Dr.

Tinothycrookar,of the lllewdxuentaf Hedioine,and W. Johnwl~d, a

tisitillgC=c%r SOOiOt~f@~OW fr~ J%ftjhnd h thf!! ~p&*t of ~010~,

will oollakrata in ex xmiasnts inmlxhg the rmliatim-aenaitlvtty of %he

ohiok daryo and of oertainmammaliantumors.
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